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Editorial 


“May Your Offspring Be 
Numerous, Healthy, Wealthy and Wise” 


THE above is a traditional Eastern European wedding wish. As such, 
it is perhaps peculiarly fitting at this time, for, as you already know, a 
wedding of sorts has just been consummated between the American 
College of Chest Physicians and the American Society of Anesthesiolo- 
gists. To carry the simile still further, the progeny comprises the American 
Association of Inhalation Therapists. 

As indicated in the wedding wish, it is the offspring which engage the 
hopes and aspirations of the happy parents and all their friends. Here, 
too, all the work and thought that has gone into arranging for this dual 
sponsorship for the AAIT has been done with only one aim in view. 

It is our feeling that the Inhalation Therapy technicians in this country, 
at best, are on a par with the most highly informed group of medical tech- 
nicians in the profession. As such, they warrant considerably more respect 
and dignity than they now command. 

Unfortunately, country-wide, they are not always represented by the 
best. 

Elsewhere in this issue can be found the new, combined Advisory 
Committee of the American Association of Inhalation Therapists, repre- 
senting the two sponsoring groups. (See pages 5 and 11.) 

‘We feel strongly that two major efforts must be made. Your society 
must be made strong, both numerically and organization-wise. This is 
a pre-requisite for success, since the contribution of many individuals 
working together will be greater than that of the same individuals working 
independently. 

The second effort must be devoted toward raising the standards of 
education, training and background of Inhalation Therapy technicians. 
This must be accompanied by some form of accreditation and registry, 
so that the chaff can be separated from the wheat. 

The Advisory Committee has already, through the American Medical 
— made an important start towards accomplishing the second 

The first is up to you. YOU must see that the AAIT gets more members. 
YOU must see that you attend all meetings. YOU must participate in 
discussions, elections and policy-making, so that the organization truly 
represents your needs and desires. 

Your Advisory Committee is for YOU. We offer you the best that we can 
do to further your ambitions and desires. Help us make these dreams come 
true so that—together we may think of the wedding wish and say a 


fervent AMEN. 
Edwin Emma, M.D. 


: 
° 
re 
tor 
pre 
P, 
in 
: 


At AAIT Annual Meeting — 


Lecture Series to Emphasize 
Emergency Inhalation Therapy 


therapy in times 
of catastrophe and emergency 
will be the topic for a full day of 
talks and panel discussions at the 
forthcoming annual meeting and 
lecture series of the American As- 
sociation of Inhalation Therapists. 
The meeting is to be held in the 
Hotel Hollenden in Cleveland, 
Ohio, November 4 through 8. Panel 
discussions on topics of importance 
to inhalation therapy, moderated 
by doctors well-known for their 
work in the field, will highlight 
each day’s activities. 

A panel discussion Wednesday, 
November 6, on “Inhalation 
Therapy in Catastrophe” will be 
led by Dr. R. A. Hingson of 
Western Reserve University Hospi- 
tals. To supplement his talk and 
discussion, Dr. Hingson has invited 
those attending the meeting and 
lecture series to take a field trip 
to his hospital Wednesday evening. 
A very moving demonstration of 
resuscitation and inhalation 
therapy in the hospital amphi- 
theater is planned. 

Dr. Edwin Levine of Edgewater 
Hospital in Chicago will be the 
moderator of panel discussion on 
Pressure Breathing on Tuesday, 
November 5. On Thursday, No- 
vember 7, a panel discussion on the 
general subject of Oxygen Tent 
Therapy will be moderated by Dr. 
Albert Andrews of St. Luke’s Hos- 
pital, Chicago, and on Friday, Dr. 
Meyer Saklad of Rhode Island 


Hospital, Providence, Rhode Is- 
land, will be the moderator of a 
panel discussion covering the or} 
ganization and maintenance of an 
inhalation therapy department. 

Dr. Saklad’s panel is designed to | 
cover the entire field of inhalation 
therapy and his panel members 
will represent hospitals, service 
companies and municipal organi- 
zations. Russell C. Nye, Adminis- | 
trator of Northwestern Hospital, 
Minneapolis, will present the hos-j 
pitals’ point of view, Col. Joseph 
McCarthy of the Chicago Fire De 
partment will cover the municipal 
organizations, and J. H. Newell of 
the American Medical Oxygen Serv- 
ice, Hammond and Gary, Ind., is 
scheduled to represent the service 
companies. 

Commercial exhibits will be on 
display Tuesday, Wednesday and 
Thursday during the week of the 
meeting, and on Thursday evening 
the exhibitors will have a program 
of educational films for those at 
tending the convention. 

Luncheon sessions will be held} 
each day and the luncheon pro 
grams have been planned to show 
how inhalation therapy, as a rela | 
tively new paramedical specialty, | 
fits into the overall medical scene. 
Such topics as “Current Research 
in Inhalation Therapy” and “In 
halation Therapy and the Practice 
of Medicine” will be covered. 

In addition to the panel discus 
sions, which are to be held from 
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10:30 to 12:00 each day, scientific 
and technical discussions by doc- 
tors prominent in the field of in- 
halation therapy are scheduled. 
“Physiologic Basis of Inhalation 
Therapy” will be discussed by Dr. 
H. F. Helmholz, Jr., of the Mayo 
Clinic; Dr. David Gillespie, Cleve- 
land City Hospital, will talk on 
“Intermittent Positive Pressure 
Breathing”; Dr. Joseph Miller of 
Mobile, Alabama, “Aerosol 
Therapy”; Dr. Vincent Collins of 
St. Vincent’s Hospital, New York 
City, “Cardiac, postoperative and 
convalescent”; Dr. Paul Searles, 
Presbyterian-St. Luke’s Hospital, 
Chicago, “Masks, Tents and Cathe- 
ters’; Dr. J. M. Brown, Medical 
College of South Carolina, “Ad- 
vances in Polio Treatment”; Dr. 
B. B. Sankey, St. Luke’s Hospital, 
Cleveland, “Gases Other than Oxy- 


gen”; Dr. R. I. Shapiro, Detroit, 
“Qualifications and Standards for 
Inhalation Therapists.” 

Members of the American Asso- 
ciation of Inhalation Therapists 
will pay a registration fee of $40.00 
to attend the meeting and lecture 
series and non-members will pay 
$50.00. The registration fee will 
cover the cost of five luncheons, as 
well as admission to all lectures, 
the field trip and exhibits. 

Members will receive a printed 
program with their next news let- 
ter. 


For additional data, please write 
to: 


Albert Carriere 
Executive Director 
American Association 
of Inhalation Therapists 
332 South Michigan 
Chicago 4, Illinois 


WHAT TO DO IN EMERGENCIES 


— How the Chicago Fire 


2 Chicago Fire Department 
began handling emergency am- 
bulance calls about 1928, with a 
few rebuilt trucks for ambulances, 
and using the old time pulmotors 
for resuscitation of drowning and 
asphyxiation victims. In 1946, Jos- 
eph J. McCarthy was asked to de- 
velop an extensive expansion and 
modernization program. During 
the past 11 years, much progress 
has been made in the organization, 
equipping and training of the de- 
partment. 


Department Handles Them 


Under the direction of Fire Com- 
missioner Robert J. Quinn, Mr. 
McCarthy supervises the Emer- 
gency Ambulance Service, and the 
training program for the firemen 
who serve on it. 

This service provides coverage 
of four types: inhalator calls, street 
accidents, fires and catastrophes. 
The area served comprises some 
213 square miles in Chicago and 
about 10 square miles at O'Hare 
airport. Distribution of units, dis- 
patched by 2-way radio, is such 
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Chicago fireman, who is a member of 
the Ambulance Service demonstrates 
how inhalation and resuscitation can 
be carried on while transporting an 
emergency case. 


that any part of the city may be 
reached within two minutes. 


16,000 Calls a Year 


The emergency service now aver- 
ages between 16 and 17 thousand 
calls annually for inhalators alone. 
These calls are taken by 16 am- 
bulances and 13 rescue squads. The 
program is still expanding and 
5 more ambulance units will be 
equipped and in operation by early 
1958. Out of some 14 thousand 
calls in the past six months, over 
9 thousand were for inhalator serv- 
ice. This is for people who have 
had heart attacks, drowned or been 
overcome by gas or smoke. 

Other emergency calls include 
cases of childbirth, accidents of all 
sorts from falling down cellar stairs 
to having part of a building col- 
lapse on the victim, standby calls to 
airports for landings of planes either 
burning or known to be in trouble 
which might result in crash land- 
ing, etc. 


The emergency service cooper- 
ates very closely with the civil 
defense authorities, and Chicago 
boasts the only fire department in 
the world that has complete first 
aid equipment in every station, in- 
cluding all fire boats. 

Dr. Harold P. Sullivan advises 
Mr. McCarthy in all medical mat- 
ters. Recently it was decided on 
the basis of research and current 
medical opinion to switch to the 
use of 100% oxygen for the resusci- 
tators. The Fire Department had 
previously used a mixture of 93% 
oxygen and 7% carbon dioxide, 
which was a common practice of 
rescue squads in many places until 
comparatively recently. 


All Firemen Trained 


All firemen — even those not on 
emergency ambulance and rescue 
squads — receive first aid training 
and a 4-hour course in the use of 
the E&] resuscitator, which is stand- 
ard equipment carried by the am- 
bulance service. This training is 
reviewed and brought up to date 
every other year. Some 4300 men 
have been retrained during the past 
four months. 

To join the emergency service, a 
fireman has to have completed 10 
years of service in the fire depart- 
ment, and must be a qualified 


Interior of Chicago Ambulance Service 
unit. In major emergency litters can be 
suspended from ceiling to carry four 
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driver and of high moral calibre. 
Aptitude for this sort of work must 
also be demonstrated, since not 
everyone who says he is interested 
in emergency work can actually 
give the high quality performance 
required, according to McCarthy. 

Training is done in a special 
school and in the field. Each can- 
didate must pass a 15-hour Instruct- 
or's Course in First Aid conducted 
by the Red Cross. That is, each 
man must not only be able to give 
first aid himself; he must also be 
qualified to teach it to others. This 
is followed by another 15 hours of 
advanced first aid and rescue tech- 


niques, demonstrations, visual aids, 
etc. The men are taught to use the 
Nielson method of artificial respir- 
ation wherever use of the resusci- 
tator is not feasible. They are 
taught to “splint fractures where 
they lie,” and to control bleeding 
and breathing. 

McCarthy's men stay with the 
victim until adequate medical care 
is present — either by arrival of a 
physician who takes over, or by 
taking the victim to the nearest 
hospital themselves. In the latter 
case, first aid and/or resuscitation 
is continued in the ambulance en 
route to the hospital. 


The AAIT is now officially co- 
sponsored by the American Society 
of Anesthesiologists and the Ameri- 


can College of Chest Physicians. 


The ASA has appointed the follow- 
ing doctors to serve on AAIT’s Ad- 
visory Board. 
Dr. Meyer Saklad, Director of the 
American Board of Anesthesiology 
and of the ASA, is Chief of the 
Dept. of Anesthesiology of Rhode 
Island Hospital in Providence. 

Dr. Vincent J. Collins, new Presi- 


Meyer Saklad, MD 


Vincent Collins, MD 


CO-SPONSORSHIP BY ANESTHESIOLOGISTS NOW OFFICIAL 


dent of the N. Y. State Society of 
Anesthesiologists, and Secretary of 
AMA’s Section on Anesthesiology, 
is Director of the Dept. of Anes- 
thesiology at St. Vincent's Hospital 
in New York City. 


Dr. Edwin Emma, Diplomate of 
the American Board of Anesthe- 
siologists, and Attending Anes- 
thetist at Gouverneur Hospital, is 
Director of Anesthesia at Booth 
Memorial Hospital, Flushing, N. Y. 


Edwin Emma, MD 
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Respiration 


HEN we want to, we can de- 
liberately breathe rapidly or 
slowly, deeply or shallowly, or we 
can hold our breath—up to certain 
limits. Also, we can modify the ex- 
halations in 


Physiology 


The Control of 


Respiration 


These muscles are supplied with 
nerve fibers, some of which cany 
impulses to the brain; others relay 
them from the brain to the muscles! 
The nerves to the diaphragm are 
called the Phren 


speech or sing- 
ing, etc. But 
what about the 
times when we 
are not thinking 
about our breath- 
ing? Probably 
90% of the time 


described. 


This is the third in a series of ar- 
ticles on basic respiration physiology. 
The December issue will carry the 
final one, in which the transport of 
respiratory gases by the blood will be 


ic nerves, one to 
each side; those 
supplying the in 


tercostal muscles 


we are not aware of it at all; and 
at other times when we are con- 
scious of it—such as when we hurry 
up stairs and notice shortness of 
breath—we are still not exerting 
any voluntary control over it. So it 
is evident that most of the regula- 
tion is unconscious, and further, 
that it is automatically adjusted to 
meet changing circumstances. 

This regulation of the respiratory 
processes is effected by both nerv- 
ous and chemical mechanisms. 


Innervation 


It will be recalled that the respir- 
atory movements are accomplished 
by the diaphragm and the two sets 
of intercostal muscles—the “acces- 
sory” muscles of head, neck, chest 
and abdomen ordinarily being 
used only in vigorous exercise. 


in receptor organs which are sensi- 
tive to physical distortion—specif- 
cally to stretching. Hence, as the 
lung tissue in which they are em- 
bedded expands, the receptors are 
stretched and this causes them to 
send impulses along the Vagus 
nerve to the brain. 


The Respiratory Center 


There are three nerve centers of 
the brain which are involved with 
respiratory regulations. These are 
named the Pneumotaxic Center 
(located in the Pons), and the Et 
piratory and Inspiratory centers 
(both in the Medulla). They are 
all usually spoken of collectively 
simply as the Respiratory Center. 
It will be realized, of course, that 


bear the same 

name. 

i There are also 

fibers conveying 

& messages from the lung tissue itself i. 
to the brain. These fibers terminate 
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Blood Vessels: 


Chemoreceptors 


Respiratory Centers 


Center 
—— Impulses from 
TnspivatoryCenter 


hig. 1—Schematic diagram to illustrate the sources and inter-relation of nervous 
and chemical influences upon the respiratory center, as well as the 
pathways by which it exerts control over pulmonary ventilation. 


higher centers of the brain are also 
capable of influencing respiratory 
activity (as in the case of voluntary 
control, emotional states, reactions 
to pain, etc.); but these are all 
mediated through the Respiratory 
Center. Hence, the latter receives 
signals from a number of sources 
both within the respiratory ma- 
chinery and outside it. Its three 
sections are all connected with 
each other to form a complex inter- 
communication system. The orders 
it sends out along the phrenic and 
intercostal nerve fibers are the re- 
sults of decision it makes on the 
basis of this intelligence. 


Figure 1 is a schematic diagram 
of the connections between the 
respiratory center and points from 
which it receives or to which it 
sends messages. The Inspiratory 
Center and all nerves carrying im- 
pulses from it are shown in red; all 
other structures and pathways are 
black. 

Investigations’: have demon- 
strated that the Inspiratory Cen- 
ter is really the dominant member 
of the trio, and that if unop- 
posed, it causes the respiratory 
musculature to stop in the maxi- 
mum inspiratory position. How- 
ever, the impulses impinging on it 
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from the other two sections of the 
center (which in turn are being 
acted on by the cerebral cortex, 
the vagus, etc.) bring about peri- 
odic restraint of its activity, so 
that inspiration is released and 
gives way to expiration. 

Each of these centers is sensi- 
tive to the signals it receives, and 
the more signals there are, the 
more excited the center becomes. 
Correspondingly, the more aroused 
the nerve center is by increasing 
numbers of incoming calls, the 
greater the number of orders it 
initiates. 

Normal Cycle 


Now let us trace the events of 
a normal respiratory cycle. The 
Inspiratory Center sends impulses 
(red lines in Fig. 1) via phrenic 
nerves to the diaphragm and via 
external intercostal nerves to those 
muscles, which then contract, rais- 
ing the ribs upwards and outwards 
and lowering the diaphragm. As 
the thorax is thus made larger, the 
lungs expand and follow its wall, 
by virtue of the negative intra- 
pleural pressure previously de- 
scribed. 

The distension of the lungs 
stimulates the stretch receptors 
there and they begin to send im- 
pulses up the Vagus to advise the 
respiratory center that the lungs 
are filling up. The fuller they get, 
the more the Vagus prods the Ex- 
piratory Center. 

Simultaneously with the above 
process, the Inspiratory Center is 
sending impulses to the Pneumo- 
taxic Center, and the longer the 
inspiratory process continues, the 
more and closer together these im- 
pulses to the Pneumotaxic Center. 
The latter becomes increasingly an- 


noyed by these, and as a resul 
sends more and more impulsg 
down to the Expiratory Center. 

The Expiratory Center has by 
this time become thoroughly 
aroused by the advices from al 
quarters, and begins therefore tp 
send inhibitory signals to the hb 
spiratory Center. 

It will be recalled that we haye 
“passive” and “active” types of ex 
piration, the former being the one 
we use at rest, and consisting 
merely of a relaxation of inspira 
tory activity, letting gravity and 
elasticity of the thorax return the 
lungs to their normal pre-inspira- 
tory position. In this case, all that 
is required is a cessation of inspire 
tion, and the Expiratory Center 
merely inhibits the Inspiratory Cen 
ter from sending any impulses. 


Rapid Evacuation 


In situations demanding mor 
rapid and extensive evacuation of 
the lungs, however, the Expiratory 
Center, in addition to inhibiting 
the Inspiratory Center, also sends 
orders directly to the internal in 
tercostal muscles and abdominal 
muscles resulting in a forceful er 
piratory act. 

Expiration having thus been in: 
tiated, the stretch receptors of the 
lung are no longer stimulated, and 
hence stop sending messages up 
the Vagus. Since the Inspiratory 
Center has been held temporarily 
in abeyance during expiration, it 
has stopped sending remarks to the 
Pneumotaxic Center, which there 
fore stops its running commentary 
to the Expiratory Center (having 
for the time being nothing further 
to relay). The latter, since it is no 
longer being harrassed by com 
plaints from the Vagus and Pnet 
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motaxic Center, desists from in- 
hibiting the Inspiratory Center and 
stimulating the internal intercostals 
and abdominals. 

Just as soon as the Expiratory 
Center relaxes its restraint, the 
Inspiratory Center discharges 
another volley of impulses to the 
inspiratory musculature, and the 
cycle begins anew. 

Complicated as the foregoing 
may seem, it is in reality a simpli- 
fication of what really goes on in 
the Respiratory Center. Suppose, 
e.g., a foreign body gets lodged 
in the trachea. Sensory nerve end- 
ings there immediately apprise the 
respiratory center of the need for 
removing the offending particle 
before it gets deeper into the lungs. 
The result is a cough or series of 
them. Or take, for example, the 
familiar case of stepping into a 
cold shower. The quick inspiratory 
gasp is not because of any real 
need for air, but because the sud- 
den sensation of cold stimulates the 
inspiratory center. 

When we are excited by fear, 
anger, or pain our respirations are 
modified by the effects of these 


Fig. 2—Effect of CO, on Ventilatory 
Response. Modified from 
Gray, Pulmonary Ventilation 
& Its Physiological Regula- 
tion, 1950. 
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events on the respiratory center. 

But we have only begun the longj 
recital of factors influencing they 
decisions made by the respiratoryg 
center, and, indeed, the scope off 
this article precludes discussion off 
many. However, in addition to thej 
numerous nervous impulses affects 
ing the center, there are chemical 
changes occurring in various party 
of the body which change thg 
composition of the blood passin 
through the brain. The nerve ce 
of the brain are extremely sensitiv: 
to such fluctuations, since life 
we know it depends on strict ada 
herence to a given set of chemical 
conditions. 


Chemical Control 


While accumulation of the we 
product, CO:, is offensive to anjj 
cell of the body, the cells of the 
respiratory center are especially i 
tolerant of its presence. Since the 
blood perfusing them has com@ 
from other parts of the body, the 
Center is thus advised by thigay 
chemical messenger that thingg 
aren't what they might be, 
therefore it institutes measures d 
signed to correct the fault. 

Figure 2 shows the ventilator 
response to CO: in graphic form 
The maximum increase is obtainegy 
at about 10% CO:, and beyon 
that the response falls off progres 
sively as concentration 
Note especially that any concentra 
tion over 5% is distressing to & 
normal individual, and those ov 
10% are definitely harmful. He 
ever, quite a good increase in vé 
tilation can usually be ac 
plished by concentrations of 5 
or less. 

The fact is, of all the knowiy 
natural stimuli to the respiratomyl 
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center—nervous or otherwise—ele- 
vated pCO: is the most potent of 
all, a rise in CO: concentration in 
the alveolar air of only 0.2% (cor- 
responds to about 1.5 mm Hg in- 
crease in pCO: in alveolar air and 
arterial blood) being sufficient to 
double pulmonary ventilation.’ 
And, on the other hand, a lowered 
pO:, which one might expect to be 
a logical stimulus to the respira- 
tory center, actually depresses its 
activity, decreasing ventilation and 
of course thereby increasing the 
degree of hypoxia (ie., making 
pO: even lower). 

Right here is where we are 
brought to the realization that the 
Respiratory Center is not primarily 
concerned with oxygen procure- 
ment at all: it is trying to get rid of 
CO:! Getting O: in is incidental, 
and of course very desirable, but 
our metabolism is so arranged that 
the immediate removal of CO: is 
even more pressing than getting 
oxygen in. 

Take a look again at the gas 
concentration figures for the re- 
spired air. Inspired air contains 
20% O: and only 0.05% CO:. Ex- 
pired air has 15 or 16% Os still left 
in it, but 5% CO:! If we were in 
desperate need of oxygen, we 
would in all probability make more 
efficient use of the inspired air than 
this; conversely, it can readily be 
appreciated that with CO: concen- 
trations a hundred times greater in 
expired than in inspired air, any 
interference with the disposal of 
this excess CO: will result in ac- 
cumulation of deleterious amounts 


in the body. 


So our ventilatory regulation is 
directed first and foremost at CO: 
removal, and the O: intake is a 
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sort of automatic dividend simul- 
taneously accomplished by the 
same process. We are killing two 
birds with one stone, but the bird 
the respiratory center is most in- 
terested in is CO: elimination. 


Chemo-Receptors 


However, there is a different sys- 
tem which is interested in oxygen 
intake. Situated in the arch of the 
aorta and in the walls of the caro- 
tid arteries there are organs called 
chemoreceptors (see Fig. 1 again), 
which are stimulated by changes 
in chemical composition of the 
blood passing through these ar 
teries, just as the respiratory center 
is. But the chemoreceptors are rel- 
atively insensitive to changes in 
pCO:, and are stimulated by de- 
creases in arterial oxygen tension 
(low pO:). 

The normal oxygen tension of 
arterial blood is about 100 mm Hg; 
that of venous blood (returning 
from tissues, where oxygen has 
been taken out) is about 40 mm. 
The arterial pO: must be lowered 
to 80 or even 70 mm before the 
chemoreceptors are actuated.'* 
Their response consists of sending 
impulses to the Inspiratory Center 
to increase ventilation. Oxygen 
tensions less than 70 mm Hg will 
of course cause greater stimulation 
of the chemoreceptors, with a cor- 
respondingly greater ventilatory 
response... 

The carotid and aortic body 
chemoreceptor mechanism is used 
only in emergencies, however, be- 
cause in the normal course of 
events the stimulus of accumulat- 
ing CO: to the respiratory center 
results in sufficient ventilation to 
assure good oxygenation. It is only 
in the case of interference with 
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the alveolar oxygenation, resulting 
in lowered arterial oxygen tension, 
that the chemoreceptors would 
come into play. Such a situation 
develops where there is not enough 
O: in the inspired air (as at alti- 
tude, or in atmospheres containing 
less than 20% O:) or where disease 
processes in the lungs are prevent- 
ing adequate uptake of oxygen by 
the blood 


A simple experiment that illus- 
trates the relative potencies of low 
oxygen and high carbon dioxide 
concentrations as respiratory stim- 
ulants is as follows: Three spiro- 
meters are set up for the subject to 
breathe from. The first contains 
room air and has incorporated in 
its circuit a canister of soda lime 
which absorbs CO: in the expired 
air. Hence the patient rebreathes 
the air in the spirometer, removing 
more and more oxygen, but not 
rebreathing his exhaled CO:. The 
second spirometer is the same ex- 
cept that there is no CO: absorber. 
The third contains 80-100% oxy- 
gen, and has no absorber. The sub- 
ject now is connected to the first 
spirometer, and breathes from it 
for several minutes. At the end of 
this time, oxygen analysis of the 
spirometer air shows a marked re- 
duction in the O: concentration, 
but the subject has not increased 
his respiratory rate or depth notice- 
ably. 


He now tries the second spiro- 
meter. Within a few minutes, he is 
puffing — and this occurs before 
there is much decrease in oxygen 


concentration. Results obtained 
with the third spirometer are es- 
sentially the same as with the 
second. From these observations it 
is concluded that accumulating CO: 


is a more effective stimulus to 
respiration than is decreasing oxy- 
gen concentration. 


Summary 


We have outlined the chief ner- 
vous and chemical means of regu- 
lating ventilation of the lungs, and 
described in some detail how each 
works. Others beyond the scope 
of this presentation have been de- 
liberately ignored—not, we think, 
with any detriment to the thera- 
pist’s understanding of the subject, 
as they are relatively of much less 
importance. 

Attention has been drawn to the 
fact that elevated pCO: is a more 
potent stimulus to respiration un- 
der normal physiological condi- 
tions than is low oxygen tension. 
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A NEW DIMENSION 
in therapy regulators 


new ai parts are precision 
machined ... no maintenance problems 


new Self-reseating safeties for 
patient protection 


 Exciusive “Regulite” adjust- 
ing cap for error-free flow setting 


new Engineered for vertical 


positioning of humidifier 


NCW stabilized seats prevent 


freezing, vibration and seat ignition 


New LIQUI-MED Therapy Regulators 
present an entirely new dimension... 
function! They have been designed 
expressly for use by hospital personnel. 
Absolute accuracy and ease of adjust- 
ment are designed in .. . mistakes are 
engineered out! 


LIQUI-MED Therapy Regulators are so 
simple to use, so practical, and have so 
many new features that they virtually 
obsolete any equipment you are now 
using. They areas safe as modern science 
can make them. Chromium finish is 
easily cleaned to hospital standards. 


LIQUI-MED Therapy Regulators are 
not only the fimest your hospital can 
buy . . . their modern design, mainte- 
nance-free construction and durability 
also make them your Jest buy for long- 
term, true economy. Write to The 
Liquid Carbonic Corporation, Medical 
Gas Division, for full particulars. 


Liquid also produces famous 
RED DIAMOND Medical Gases 


Branches and Dealers in 
In-Canada: IMPERIAL OXYGEN LTD., Montreal 
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The five young ladies standing, are receiving certificates as graduates of the 
Inhalation Therapy School established at Inter-Community Hospital at Covina, 
Calif. From left to right they are: Ingrid Persson, Lenora Brenton, Naomi Camp- 
bell, Betty Jo Keifer, and Rose Frederickson. Gentleman at far left, presenting 
the certificates is John Preston, Administrator of Inter-Community and seated 
at left is Constance Cypert, head of the Inhalation Therapy Department at the 
hospital and principal instructor. At her right is Helen Jenks, Director of Nurses. 
Mrs. Cypert is a member of the American Association of Inhalation Therapists 
and all five of her graduates have membership applications in process. 


This group on the left 


ai 
al : ~ is made up of students 


and staff of an Oxy- 

gen Therapy Course 
for nurses, orderlies 
and technicians given 
at Queen Mary Veter- 
ans Hospital in Mon- 
treal, Quebec. James 
Sharkey, a member of 
the Board of Direc- 
tors of AAIT is sen- 
ior Oxygen Therapist 
at the Hospital and 
was one of the instruc- 
tors. 
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A COMPLETE LINE OF 
ARTIFICIAL RESPIRATION 
AND INHALATIONAL THERAPY 
EQUIPMENT FOR MODERN 


M-S-‘A DEMAND 
PNEOPHORE 


= This versatile instrument 
combines automatic inter- 
mittent positive pressure, 
and flow without pressure, 
when desired. Ideal for treat- 
ment of apnea and other 
respiratory emergencies. 
Write for details. 


M-S‘A PULMONARY 
VENTILATOR 


Effective intermittent posi- 
tive pressure application of 
aerosols such as broncho- 
dilators and bacterio-static 
agents. Provides complete 
respiratory tract distribu- 
tion. Write for details. 
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‘SA OXYGEN THERAPY UNIT 


Supplies oxygen 
on inspiratory 
demand to 
patients 
with vol- 
untary res- 
piration. 
Fits any 


PUSH BUTTON FLOW REGULATOR 
—OPTIONAL EQUIPMENT 


Used with the Pulmonary 
Ventilator, depression of 
push button initiates flow 
and consequent pressure 
up, insufflating patient’s lungs to pre- 
set pressure—then automatically cycles for 


oxygen cyl- 
inder or piped 
system. Write for 
details. 


expiration. Artificial respiration is thus pro- 
vided. With other units, push button initiates 
flow from demand valve, and can be locked 
to provide constant flow rate. 
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y- PNEOLATOR 

. Self-contained automatic arti- termined pressure. Cut-off per- 
on ficial respiration device that mits exhalation by natural 
T- supplies oxygen under inter- recoil of chest and diaphragm. 
n- mittent positive pressure to Facepieces for adults and 
es victims of apnea. Operation is children. Unit is protected by 
of completely automatic and safe. rugged carrying case. Write 


Lungs are inflated to prede- _for details. 


MINE SAFETY APPLIANCES COMPANY 


201 North Braddock Avenue, Pittsburgh 8, Pa. 


At your service—84 Branch Offices in the 
United States and Canada 
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FIRE HAZARDS 
IN OXYGEN TENTS 


Static Sparks Not Hot Enough 
To Cause Tent Fires 


The following are excerpts from cor- 
respondence between Dr. Alvan Barach 
and the Editor of the JAMA. We are 
sorry sufficient space is not available to 
print the letters in full. 

We quote first (in full) the Minor 
Note in the June 30, 1956 JAMA which 
is responsible for the interchange: 


“To the Editor: Please discuss the 
safety and practicability of an oxy- 


gent tent and the ordinary precau- 
tions observed in using it for a pa- 
tient in a steel bed equipped with 
nylon sheets—M.D., New York 


“Answer:—Nylon in any form, sheets 
or bedclothes, on a steel bed, or any bed, 
under an oxygen tent is a fire hazard. A 
spark of static electricity could start a 
conflagration. Likewise, the following 
items are dangerous under an oxygen 
tent: wool blankets, electric heating pads, 
electric razors, call bells, flashlights, and, 
of course, anything burning, such as 
matches or cigarettes. Furthermore, only 
the least flammable substances should be 
allowed, e.g., talc instead of alcohol rub- 
bing compound. Oil should never be 
used on valves or joints of apparatus.” 


The November 10, 1956 issue of JAMA 
carries a letter from Dr. Barach and Mr. 
Eckman, commenting on the foregoing. 
It says, in part: 

“(The) answer to a query on “Haz- 
ards in Using Oxygen Tent” contains 
the extraordinary statement that a spark 
of static electricity could start a confla- 
gration in an oxygen tent under certain 


circumstances such as the use of nylon 
in any form, sheet or bedclothes, as well 
as wool blankets. We do not believe 
there is any evidence to support such a 
contention. . . . We have never been 
able to start a fire with deliberately pro 
duced static sparks on wool blankets in 
atmospheres of 40 to 50% oxygen. ... 
Certain anesthesia gases are i 
mable and have a very low kindling o 
flash point; hence a static spark may 
ignite them very easily. In contrast, 
oxygen is not inflammable; it only sup 
ports combustion. 

“For a fire to start in an oxygen at 
pee eget it is necessary that the inflam 
mable material in the oxygen atmosphere 
start burning. The kindling point of cot 
ton sheets, wool or nylon blankets is 
considerably higher than that of the 
aforementioned anesthesia gases; hence 
it is much more difficult to ignite them. 
The presence of greater or lesser amounts 
of oxygen does not affect the kindling 
points of the materials. 

“A static spark obtained wodl 
blankets or nylon uniforms has sufficient 
heat and intensity to raise the temper 
ture of explosive gases above their kir 
dling point; it cannot, however, do this 
with bed clothes, etc. Therefore, there 
is no danger of fire from this source it 
oxygen atmospheres. 

“While static sparks do not create 4 
hazard in oxygen tents, the presence 
electrical appliances, any of which may 
‘short’ or spark, does. 

Alvan L. Barach, M.D. 
Morris Eckman, B.S.” 


The Consultant (unidentified in the 
JAMA) who answered the original quety 
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for Quick Action 
with Complete 


Control 


FIRST fiush-with-the-wall oxygen out- 
let provided with self-sealing mechanism elim-. 
inates unsightly dust caps, springs, trap doors. 
With an easy one-handed operation the 
double-plug safety adapter locks firmly into 
position, preventing its accidental release, 
keeps flowmeter rigidly upright, insures accu- 
rate readings. 


FIRST flowmeter made of nylon with 
easy-to-read clear gauge panels . . . has all the 
strength a flowmeter should have plus new 
beauty. Lightweight, compact, extremely ac- 
curate, safe and easy to use. In two models, 
0 to 15 liters for general use and first 0 to 5 
liters for use in nurseries. 


FIRST large capacity nebulizer of its 
type. Operates continuously or intermittently 
for approximately 12 hours without. refilling. 
Produces oxygen fog of maximum density in 
which $7% of particles nebulized are 3 microns 
or less in diameter. Plastic jar eliminates 
breakage, increases safety. 


Here is oxygen where you need it, how you ® 
need it and when you need it . . . a real aid for 
today’s inhalation therapists. This is another 


Step taken by NCG to help provide the best 

possible care for your patients with maximum NATIONAL CYLINDER GAS COMPANY 
safety. NCG supplies a complete line of equip- 840 North Michigan Ave., Chicago 11, Iilinois 
ment for inhalation therapy. Contact your Offices in 56 Cities 

nearest NCG office today. © 1957, National Cylinder Gas Company 
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in the June 30 issue, made reply to the 
above letter in the November 10 issue 
(in part) as follows: 


| — with the writer that ordinarily 
a spark of static electricity would not 
cause a fire in an atmosphere of 40 to 50 
percent oxygen. Experimentally one 
might attempt it a thousand times with 
negative results, but on the thousandth 
and one try have a positive result. One 
must not overlook the fact that patients 
expel intestinal gases and exhale anes- 
thetic gases during recovery from anesthe- 
sia. There is always the possibility of 
low combustion point of foreign material 
having been spilled on bedding under 
the tent. 

“The National Fire Protective Associa- 
tion’s Standard for Nonflammable Med- 
ical Gas Systems, which has been adopted 
by the National Board of Fire Under- 
writers, specifically prohibits wool blan- 
kets and nylon fabrics within an oxygen 
tent.” 


We come now to the hitherto unpub- 
lished portion of the correspondence. 
October 10, 1956, Dr. Barach wrote 
Dr. J. F. Hammond, the Associate Editor 
of JAMA, some further comments on the 


subject, including the following  state- 
ments from various authorities offered 
in support of his stand: 


From Dr. George J. Thomas, Director, 
Dept. of Anesthesiology, St. Francis Hos- 
pital, Pittsburgh: “Due to the great in- 
terest of hospital people in the hazards 
of electrostatic charges produced by syn- 
thetic materials while receiving oxygen 
therapy, it was felt that laboratory in- 
vestigation should be made to cover this 
subject. Following is part of the data 
that will be used in the paper we are 
preparing for publication in the near 
uture. 

“Woolen, nylon, silk, dacron and cot- 
ton fabrics were placed between elec- 
trodes of a specially designed instrument, 
and 30,000 volts of static electricity was 
made to pass through each sample for 
one to two minutes. A constant flow of 
oxygen was maintained throughout each 
test. The woolen material held the heat 
and could be ignited in 55 to 60 seconds 
when 30,000 volts of static electricity 
penetrated it. However, none of the 
other materials would ignite even after 
two minutes of a steady stream of 30,000 
volts of static electricity in the presence 


of 95% oxygen. Laboratory tests wer 
repeated several times with the same 
results. 

“Because of the above findings, we 
concluded that static electricity offer 
no hazard in inhalation therapy.” 


Dr. Thomas brought out another im- 
portant point in a subsequent communi- 
cation which Dr. Barach also submitted 
to Dr. Hammond: 


“I believe you can amplify the para 
graph (about static versus electrical 
sparks) by stating that sparks in elec. 
trical equipment are of relatively longer 
duration as compared to static sparks, 
which transpire in less than a 10 mil 
lionth of a second. Moreover, the electric 
sparks may throw hot particles of metals 
against flammable solid materials in the 
presence of oxygen.” 


Dr. E. M. Papper, Chief of Anesthesia 
at Presbyterian Hospital (New York), had 
this to say: “. . . Dr. Thomas assures 
me that their experiments over the last 
17 years show that 3 minutes after a 
patient is removed from an anesthesia 
machine, an inflammable mixture will 
no longer exist. Therefore the danger 
from static sparks with respect to anes 
thetic agents does not exist, providing 
anesthesia with inflammable agents has 
been discontinued 3 minutes before the 
use of the oxygen tent.” 


The final statement submitted by Dr. 
Barach was from the pulmonary physiolo- 
gist Morris Eckman (now President of 
Respiration Aids, Inc.): “We know that 
hydrogen, an extremely explosive gas, 
is not hazardous until it reaches a con 
centration of 18% or more. If we as 
sume that methane from the gut o 
anesthesia gases are four times as potent 
as explosive agents, it would be neces- 
sary to have a concentration of these 
gases of 4.5% or more. 

A small oxygen tent canopy has an 
internal volume of approximately 25 cu. 
ft. or about 700 liters. Four and one half 
percent of 700 would be 30 liters. k 
would be impossible to obtain 30 liters 
of anesthesia gas and intestinal gas from 
a patient in order to raise the concen- 
tration of these gases to 4.5%.” 


As far as we know, JAMA has never 
published this rebuttal, and we feel that 
it contains rather important information 
—for inhalation therapists, at least. 
Whether the National Fire Protective 
Association has considered revising its 
stand in the matter or not is not known. 
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M ucolytic 
Detergent 
Aerosol 


ad 


NONTOXIC. 


Bottles of 60 cc. for intermittent and 
500 cc. for continuous nebulization 


Illustrated brochure 
‘*Alevaire Mucolytic Detergent Aerosol” 
available on request. 


LABORATORIES NEW YORK 18, Y. 


Alevaire, trademark reg. U.S. Pat. Off. 
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ABSTRACTS 


“Vital Capacity and Timed Vital Ca- 
pacity in Men over 40,” by Pemberton 
& Flanagan, in J Appl Physiol 3:291 
(1956 ) 


These researchers made a series of 
measurements on 428 men between 40 
and 88 years of age, and on the basis of 
their findings, constructed a table of data 
in which Vital Capacity is correlated with 
height and weight. Using the nomogram, 
one may predict a man’s vital capacity 
from his weight and height. The table 
is derived by use of a new formula de- 
vised by the authors, which is said to 
be more accurate than ones currently in 
common use. 


“Alveolar CO, Levels in Acute Polio,” 
by Crane et al, in J Appl Physiol 3:11 
(1956) 


This research team used a rapid infra- 
red CO. analyzer to determine alveolar 


AAIT PINS 
Official Jewelry 


Uniform Insignia, same 
size as illustrated, gold 
filled quality, green 
French jewelers enamel, 
safety catch 


$7.50 each 


Lapel Emblem, same size as il- 
lustrated, 10K solid gold, 
green French jewelers enamel, 
safety catch 


$6.00 each 


Both available for immediate deliv- 
ery, price includes excise tax, no 
COD’s, send payment with order 
direct to manufacturer — 


AWARD EMBLEM MF6. CO. 


ie AWARD EMBLEMS OF DISTINCTION 


3435 W. 51st STREET, CHICAGO 32, ILL. 


Correction 


In the June issue of Inhala- 
tion Therapy the abstract 
concerning “Anti-foam 
Agents” was printed with an 
incorrect final paragraph. 
With apologies to the au- 
thors, we are reprinting this 
abstract this month in its com- 
plete, correct form. 


CO: concentrations in two series of polio 
patients. The first group of patients were 
not sufficiently below normal in their 
vital capacities to warrant use of tank 
respirators; those of the second group 
were. 

Their findings indicate that the res- 
pirators evidently hyperventilated most 
of the patients from a normal alveolar 
pCO: value of 35-45 mm Hg down to 
about 25. 

The tank respirators “seemed to create 
a demand for excessive ventilation, which 
could be alleviated by using other equip- 
ment.” 


“Antifoam Agents in Pulmonary Edema,” 
by Reuben C. Balagot, M.D., Rosauro M. 
Reyes, M.D., and Max S. Sadove, M.D. 
in JAMA 163-630 Feb 23, 1957. 


Evidently investigators as early as 1952 
were trying silicones as antifoam agents 
to combat pulmonary edema, but only 
recently has this approach been tried 
more extensively. The present group in- 
duced pulmonary edema artificially in 
rabbits by intravenous injections of adren- 
aline, and then treated the condition 
with aerosols of ethyl alcohol (10 and 
20%), octyl alcohol, and compound 
5507, a new substance containing a sili- 
cone. They did not try 95% alcohol, as 
they found the vapors too irritating to 
the tracheobronchial tree. 

They found the silicone agent more 
effective than ethyl alcohol, and without 
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TWENTY-FIVE 
OXYGEN 
TENT 


Actual clinical tests have indicated an oxygen concentration of 68% at 10 lpm 
with the Model Twenty-Five Oxygen Tent. Complete separation of blower 
from the motor permits sealing blower shaft against oxygen loss. There is no 
intervening ductwork to cause oxygen or temperature loss between cooling 
chamber and hood. 

New, non-cycling refrigeration unit holds temperature inside the hood to 
within one degree at all times. Humidity i is equally stable. The refrigerating 
unit runs continuously, eliminating ‘ ‘on-off” switching 
that disturbs the patient and causes temperature vari- 
ation. Larger, slow-speed blower provi ample cir- 
culation at a lower noise level. 

Model Twenty-Five is available in three frame heights 
to accommodate all commercial bed rails. This com- 
pact, lightweight unit is mounted on a SterilBrite® 
frame with 4” ball-bearing conductive casters for 
greater mobility. 


For full details on the Model Twenty-Five, write for Form 
2180-OT. If you prefer, ask an Ohio representative to actually 
show you a Model Twenty-Five Tent — he usually carries one 
in his station wagon. 


Ohio Chemical Pacific Company, Berkeley, Calif. 


Ue Ohio Chemical Canada Ltd., Toronto 2 
Airco Company International, New York 17 
Cia. Cubafia de Oxigeno, Havana 
OHIO CHEMICAL & SURGICAL EQUIPMENT CO. {All Divisions or Subsidiaries of 
MADISON 10, WISCONSIN Air Reduction Company, Incorporated) 
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the depressant action on the central nerv- 
ous system produced by alcohol. It was 
tried with great success on a series of 
patients who had developed pulmonary 
edema from natural causes. It was ad- 
ministered with oxygen, via an IPPB 
machine, and proved successful. 


“Alveolar CO. Measurements in Normal 
and Emphysematous Subjects,” by James 
E. Kelsey, M.D., E. C. Oldham, M.S., 
and Steven Horvath, PhD., in AMA Arch 
Int Med 99:411 (March 1957) 


These investigators contend that the 
emphysematous person’s respiratory cen- 
ter is not depressed and insensitive to 
CO., and that, if anything, it is more 
sensitive to CO. than the normal per- 
son’s. They say that the reason why, on 
breathing 7.5% CO. in O. the emphy- 
sematous person only doubles his minute 
volume, whereas the normal person triples 
his, is that the emphysematous person’s 
rib cage is fixed and his lungs less elastic 
than those of normal individuals. 


‘(vital capacity, 


They arrived at this conclusion fromm 
studies in which they correlated resulfam 
of standard pulmonary function 
maximum  ventilatomyl 
volume, etc.) with analyses of alveolaml 
CO: concentration made before, durig 
and after the tests. 4 

The conclusions are provocative, andl 
indicate the need for more research one 
this subject, as it challenges the positignm 
taken by standard texts. q 


“Structure of Respiratory (Terminalll 
Portion of Lungs,” B. M. Fried, MDa 
(New York City), in A.M.A. Archives am 
Int Med 98:691 (December 1956). @ 


This article discusses other function 
of lungs. They appear to take up fats ii 
the same way they phagocytose ( devour} 
bacilli. Evidently also detoxify alkaloidy 
(chiefly by oxidation), and engage @ 
glycolysis, absorption of water, etc. Thesm 
functions are all performed by epithelial 
cells lining the terminal air sacs ( alveoli} 
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‘LET'S FACE IT! 


NOW 3 Superior New Face Tent Models 
by Eliot Simplify Aerosol and Oxygen 
Therapy Administration 


These new, one piece molded units now available for: 


Hospitals * Doctor's Offices Home Therapy 
in both adult and child-size modell ig 
@ May be Sterilized for Re-use 


® Does Away with More Elaborate and Costly Equipment 
@ Obviates Necessity for Expert Supervision 


ELIOT MEDICAL PLASTICS, INC. 
429 Washington Street ¢ Lynn, Mass. 
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